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© Assessment is, & ngWw~force bearing on the behavior of the

.teaczrer, along with oid fariliar forces. such as textbook

seriesf crlilege courses aﬁd;sunerv*sors " Whether assessment
) will te a cotent force or a weak force remains to be seen.
) _nere is concern whether assessment will be a positive or
' Ck\ negative\force. If it proves to be a potent and positive
. < f:r:e, T will rct be due to the threat that'is inherent in P
ary eval ua£=on'cf our 'work. Preskure to imorovee cannot
. . _ have a’ vositive effedt unless accompanied by direction aqq
R guidance. . . ,
\ o - ;{ ’
i ~ The rosture of many teachers r ard%ng assessment has been

efersive, -qu feel unJustly blamea for apparent deficien-

- cies ip -their pupils. Teacher trainers, supervisors, and

state officials are little threatened, feeling that they

o tneir best","and It is really UD’tQ the teacher to in-

ferpret; or implement, to bring the co¢‘ect*ve wisdom to

, . -bear'gn uhe ﬁnlzd It is our hope-that. all o; these who

, * * shape ciassroom instruction willsstudy assessment results -
‘ana ask' th emselves whether their "piece of the action might
be changed in some way w*th an eye to improving the results.

’

. . Thﬁé report suggests some areas in‘which guidance in needed.
. AlL those whoplay a significant role in shaping the ﬁeacherjs
ultimate performance shculd ponder the suggestion that: .
. children need to manipulate concrete materials and draw
. _diagrams as they study arithmetic. .Why, after at least 40
years of talk about the need for concrete activity do we
find this suggestion necessary? Why is there such apparent

o o
& * . * .
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It is not erncugn, ror ig it fair, to ask these guestions only
. PR

i s e teacher trainer shduld 1o00% .

le, th¥ author at nis elementary textbooks, the
s

e
ervice trainirg progranm. ” .
. .

Sur familizr stgniariized :@r:ative tests gave us a baily
. . 2. :
view ¢f what chiidren Nere -ear ng. We have a R

nt

ol
Somewnat ciearef view through an assessmen instrument based

- ”
: orn.specified objectives., -t is hoped thak this report.wilil
ve but one docyment in a new sort -of diélogue in mathematics .
. ducation - dial ogue°oased n what children can do, as e
meagsured- asa-nsb specifiy things we warmt them to be able to do.
-. v o . - o ,. o
- . \ L]
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Micrnigah Educational Assessment Program (MEA®) began in
e fakl'qf 1855,  nerm-r ferenced tests in mathematics and
readiig were' administeveg each‘fanuary in the years 1970-1933
. Michigan, From 1G71 through 1973, minimal performance :
objectives were developed and adopt%d by the State Board of

toTnearly all public school fourth and geventh graders in.
1

. . .. N > l . . <
. 1n reading and mathematiss. B jective-referenced
ive

.

. - - - . A
g Loln the fallyof 1373 'to replace the previous
Zesting. ‘'Th

€ results of the assessment can benefit those

.interested in mathermatics education at various le
teachers of mathematics-can benefit by utilizing lo\2
state-wide results in their eiforts to be more diagnpstic in

their Instrugtion, . S

This Tonograph is cbncered wiph/zgé 1973'result§ for the

mathematics objectives on the-Grade L and Grade 7 tests, 1Its
ajor. DYRUOse is to make infgrbretative remar5§ gboﬁt the'
formanfe levels for each objective tested and to make

3

s

S

by

Sy
er

(o]

relevant teaching and curriculum suggestions.

'This monograprh will be of use to those engaged in locaf in-
.tercretation or staff development. Local prioritfes and
. expectations should be considered aiong with thiét§eport in -
making an evaluﬁtion of a districtus resu¥;§. )
¢

v v’ : o
~The reader is urged ‘to 8ecure a ¢opy of Minimal Performance
Cojectives For Mathematics Education In Michigan, Michigan
Department of Education, IS73. A helpful companiocn booklet
is An Introduc4ion Toc The Minimum Performance Ob jectives For :
. Yathematics Education In ¥ichigan, Monograph Fo. 2, February
1973, Michigan Counclil of Teactiers of Mathematics. ’ .

ERIC. -, ~ L
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: each cbjective are summarized in Tables 1 and 2. On.the left
(“*“*// coiumn are the content areas. At the top are ranges of C
_nercents of /students attarning the obJectives The numbers .,

rThe urﬁte s of  this monograoh used several resources in
\

. items on that objective.

l By a minimal dbjective, the writers of this monograph mean arf

« ~
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PRESENTATION OF DATA o
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arriving £ their concl&810ns Thiese intluded the recomen-

dations made at the MCTh/MEAP Conference, ‘April 8 g, 1974

anﬂﬁa critical reading of thelr work by a.reférence group of .
ueaalng mathématics educators 1n the state. Profess1ona1
experierice and Judgement statewide percent of attainment for
?%Ch objective, and foil analysis data (Percent choos1ng each
crioicé ror each test item) were major ingrediénts in forming '

the'interpretations. ' -+ ,

-

In the fall of 1C€73 testing, 35 of the bbjectives classifiea

as miniral were assesged in Grade 4 and 45 were assessed in T
Grade 7. Five multiple- chpice'test items were used for, each
obgectlve

To be \ecorded as 4attaining an objective, a
student must have iksoonded correctly to 4 or 5 of the tes®
The percents of students who attained

inside the tables 1dent1;y the objeetive. In Section III,
each objective is descrlbed in fu[l and the actual percent

attaining the obJectlve is reported.
> e » [ b

are: - (1) it contributes to developing literate citizens,
(3) and it is/a

crerequ&site for subsequent learning in mathematics:.
.

(2) it is necessary for future employment,

- .

. .t . Mo N
~

s
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o p ‘ ) % e ,
The actual Qgr”eny of students acceptabIe a§ representlng
Mnearly £117 or the tested students’ is an e7u51ue figure.
One wpuld
like to think tdat 1c 0% ‘of the Students shafild éufain an
cbjective if it lS truly minimal

The wrlters consvaer 85“ as’an acceptable letvel.
Testing condltlons and *

0uqer Ia”tors wa&e shich an expectatlon not reasonabTe "

S - F
"
CENT STUBE

- . .

OURTH GRADE TEST -
ENTS

. ~ o

SR RN

© . TABLE 1 , Do e

ATTAINING

EA“% OBJECTIVE,

> s A}
4

Nﬁmerat;on

N

. 18

. e

"Linear

[}

Algebra

E R

6 11 12

TOPIC . |f85-100 70-84. |. 5%-69 Lo-sk | +0-39
| Pre-Number .Jl 1x 2 L 5 3 - - : .

‘7817
lé 15 16
19 ‘]

30

T ) 1 i
ime N 3 |
‘Monrey . 32
A &“eini:érature“ = 337
Geometry - 3&~ “ - '\ . ‘ .

.

. ' .scriptiont

5.

. Y

*These-nhmbefs are the objéctixe didentification humbers
\ for testing purposes.

3
See Section III for full de-

. b.'and ¢ refer to sg?lial designations described on page
Objéctive numbe®s without desﬁggating letters are -
rJudged te be In category a.’

[ 4

4

Addition 22, ' . e
Subtraction 23 28 27 28 . 2% 26 . ;\ : :
\§ractions, I N N . ?E Q%F
Measurement: | - L o ’ : B j




[ < _ . ’ u_ t
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TABLE 2
o ' . SEVENTH "GRADE TEST .
PERCENT OF STUDENTS ATTAINIKG EACH OBJECTIVE
TOPIC . « [ 85-100 |~ 70-8l 55-69 40O-54 L0-39
Numeration 2 . | 1 ,
Addition 304 ° ,
-Subtraction 5 ] ‘
Myltiplication|{ 7 8- 6 9 )
Division 10¢ c11® 12| 13 -
Fractions X ‘ . .
Meaning . 15 MEEYAS T ' .
Addition \ . 17 18° .
., Subtraction ' 19 20 .
Multiplication . 21 - < e
Decimals: . ; o ‘ ’ ‘ '
Meaning 1 - Jqoo22 o . 23
. Add/Subt ol - . ' 25 26
‘Ratio . ' ': | o é?b’c :
Measurement : o0 o
S .
" Linear ’ . 28
Area’ | e | 29 -
Volume o 7 _ N ’ 3ob
Time I A 0. , 317 32
. . , ’
Money <. 33 34 35 S
Teﬁperétuie" }} ' 36 - ) .
Geometry _ ‘ - 39 - ,_x/ 37 | 38
. f ‘ . I .
Algebra . fla2 - | so wm | i 43¢ L1 .
. " . ' ! 4-‘. :' - E ' A 4 ¢
;Graphlng _ ‘ J ‘ 5
- * -y ‘ i ’ ’
. X , ) & v
' ' A ‘
[} . - i .
. . ' ,




.. The interpretation‘categories used ,by the writers. were - _
modified'from these .given by meér in a2 memo on ‘the assessl';
ment! resths 1 Thé categories and their designation in Tables ,

1 and 2 are as follows: ) L . @

-

) ‘g

Minimai and appropriate. The obﬁective-is Judged to
« be minimal and the test items appear to be appropriate.
* Tf the level of attaihment is not at or above 85%,

may be due to inaooropriate 1nstructional.mater1als or

w

lacx 5P proper emphasis in years prior to tne ‘test year,
- Objectives in this category are unlabeled in ‘the tableS‘
..0. Poor test items. 'The objective is 1udged to be minimal

but. the item(s) have test construction flaws which ™~
orobably contributed to the low levellof. attainment.

Also, an item.may not have been a valid measure of an

ob jettive. U v

-

Cc. .Inappropriase. The writers feel that the objective,

* as currently written, is not a minimal c¢bjective.
'}’ » v e :‘
70 N '
0 . .
'RESULTS, REMARKS AND SUGGESTIONS ‘
' }

> N ¢ 3 ‘.
. .

~

The results of the Grade 4 and Grade 7 tést are reported in the
following ‘pages. The objectives are grouped in 'sectiond . v
according to content A three-column format allows results, ) "
remarks'and teaching suggestions to be viewed as conveniently ‘
as possible.. The” skateWide‘result and the objective description
,are locaﬂed inithe lefthand column The remarks concerning ‘the
level of performance are in the middle\column and.are aligned
with each objective Teaching and curriculum suggestions are .
"in-the righthand column. These suggestions\are made for the
entire content section and are noo asigned with.each objective,.

.
L
- 1)

'1WQmer, Frank B., "Half A Loaf-An Evaluation of the 1973 MEAP
. * Results", A mimeogrsphed paper, the University of Michigan .
! Bureau’of School Serwices, School of Education, hpl s,
" Fourth Stree » Ann Arbor, Michigan ‘48103, "¢’ I P
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EXELANATION OF MATERIAL GIVEN IN THE OBJECTIVE
. ’ AND RESULTS COLUMN"

-

@\.@\ o . o R

AR---A 6 (Grade L) 85%

(:)__—f4>zndicate Objects That Are Same Size ' ' -

. (:}——4—):teﬁs ¢6-120 . ) ! -
. . . - -~

| 98

\ r(:)____,’ern a set of obgects the rearner will recognlze S

» s

, . chjects that are ;he same size.,. .- . { - T

., . -
. .
’ - N .

R L)

2. The dbject3Ve identit Ly nugmber assi gned for thls test.

. b. ’he oogeetlves fulil code;number ‘as it appeaxs in MPOMEM.

c. The deectlve is to be masteréd by the end-of Grade 3.
nd vias tested 2t the beginning of. Grade 4' -

\ o d. ‘Eighty-five Dercent of 2ll students tested got either - -

’ N L or 5 outs of 5 tést 1tems correct for this dbjective: '

© See APDLJDTX A to sge the’ oercents for zero co”rect

L ol
.

' 1 ﬂorrect, 2 correct, 3 correct 4 correct, and 5
, erer. ' ’

13
<

A

“e. The short ti®le for the objective as fiven on the, MEAP @ .

. data geoorts. . . R

f. ".The item gumberigg for the five test items.
&. The description, of the.dblective being t sted.2 )
. ’ - - ) . * <
. ‘ 4 ) .
T, 2Several of the minimal performance objectives wexe rewritten .
.2 _by the 'MEAP staff.into a form more appropriate for paper and
"pencil testing in a group administered ltivle choice-format.
¢ This revised version is given in Section III. The reader .
' should review the wordinggof the original objectives:in

¥inimal Ferformance ves For Mathematics Education In
’ . Michigan  (MPOMEMNM). -~ ¢ a

2

. © The writers recognize the difficulties,inherent in group
administered multiple cholte tests. We hope that teachers Sl
’ will continue to use concrete objects for both instruction .
! and individual assessmegéa\ We further urge that MEAP not-alter

. any'opjeetivas from the oncrete to the picture-ideritification
format when .such an altérxtion changes the nature of the skill
or conept involved. o ) oo .
¢ . -

: Eﬂgﬂ;‘ | N . | . .j_3‘
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. CONCLUDING REMARKS'

The test results show some majer areas: of strength'in

childrens' knowledge at the end of Grades 3 and 6. These Ce

. major areas of strength .are.'in pre-number concepts (classi-™ -
ication), addition and multiplication concepts for whole

numbers, addition and multiplication" computation for: whole

numbers, and algebraic idéas such as:placehold%is in number <

sentences

Major areas of weakness are numeration for whole numbers apd
decimals, subtraction and divi%ion of whole numbers measure- .
ment, fraction concepts, computation with fractions and v T
decrmals and geometry. '

Throughout the cohtent areas are weaknesses with vécabulary, C
interpreting diagrams, and ordexing objects-and numbers,

Eatlt area of perceived weakness is discussed briefly aﬁé/ V -
suggestions by the writers on possible causes and possible

reﬁedies are given, The reader is warned that the following

are interpretive comments by the writers. -

1. TECHNICAL VOCABULARY AND SYMBOLS T

N ’
Every subject area has techniIcal vocabulary which must be
learned in order to communicate ideas to other people., Often
this vocabulary.is also essential in learning new concepts,
While it is easy .to build a 1list of mathematical words which
is excessiVe evém for the most able’ students, the vocabulary o
used in this tes:\gbes seem minimal, '

L] . : * '
N .
A\ 4 ¢

x ' . . ™




Analy51s of test results shows that the follow1ng simple words,:
phrases, and symbols cause trouble for many students '

[ .
v : '

Same size" AM “ '
‘Same shap2 Pl ' T
Order from full to empty > . - .

_Fewer and fewest <

Just, before Shaded" (in connection with

Just after a ' fraction diagrams) )

=ven numbers 'P#&alle& and pgrpenilcular

Twice as many . . ~ Intersecting v
Congruent Rectangle

Plane

v . .,

-

There were no adequate test items 6n othér essential mathe- .
matics vocabuléry‘such as addend, sum, factor, product, and
quotient. Other test data suggest that these words- are not
familiar to many students. Ellmlnatlng words which are only
moderately necessary and giving more stress to the essgntial

words is a positive direction for the curr;culum”

L4

;chabulary must be taught. Vocabulary is not learned inci-
dentially. It needs direct attention in classrooms, ,
frequent maintenance, and frequent usage by both teachers
and pupils, Vocabulary snould not be taught in an isolated
fashion, but with the conepts for which the words are names.

Efrors occurred often with words and §§mbols which are . . .
antonyms. Pupils’ made reversal errors on opposiféé such

as "Before-After", "Greatest-Least", "< and >, "AM and PM".
and "Full and Empty". When opposites are being taught, 1t

is probably best to teach one of the words until it is ‘
learned well by most pupils, Then teach the opposite. For
example, teach "Greatest" and get it established wél}

R




before teaching "east". Similarly, teach_”>".well before .

- iIntroducing "<", -

Mathematital symbolism, contrary to Engiishilanguage \
expression, is not redundeant. .Each symbol must be perceived
‘its ‘meaning recognized and thought about. There lS sub-

stantial evidence that many children do not discriminate

etween symbols, nor do they read them carefully. For
\v/rsi/Zxampie, the symbol "X" was often interpreted as "+" and
conversely. Such discrimination and recognition is usually so ‘ \\

obvious to adults that we often forget.that we must help children
learn to do it. Mathemetical symbols must be resad carefully,.
‘ ¢

0

< ' * &
2. MAKING AND USING DIKGRAMS _ C {
i N
. _Di ficulties were apparent in inceroreting diagrams fgr ‘ . 3
‘subtraction, for fractions, for decimals, for area, and . -

for. vo’gge Since 1nterpreting and drawing diagrams are
ossential skills in-other subjects as well as mathématics,
speciai atiertion snou‘d Be given to them.

- . - - ?
. . -8 . . . B . N
- Diagrama USURILy TEesuiT f?o:’gﬁrk“w%ﬁn;concre%e objects,  Diegrsms . -
' £ * . . il
Cecome & way (¢ represent thought in & campact, ef *ﬁieiu-v 73 fbr

~

examole, a’child may use a strip of cardboard with 10 blocks
..y on it for ten. With only & 11ttl® help, the child can drew -
v @ pictnre-of the strip, such &s :] to' represent ten and.
[} to show just one. The diagram drawn by the child
helps him represent his thought in a compactiand visual kay.
Sirilarly, a child cen build ideas folding'piecee of paper‘
to show fractions and then draw diagrams to show the piece . ° .-

of peper, and the parts of -that oaper ) .

. .
. - . . )

The use of di rams'at all levels is to be encouraged’
F' P Recognition and interpreting diagrams should be accompanied '
\ by explicit .help in reproducing and drawing diagrams.

» o t .




. 3. ORDER AND SEQUENCE . . ',’, B

- e ’ — . .

- + It is difficult to xnow if. trsubl e wltn nrdex and sequence
R is causec by erroneous honeeots or Ty inadecqate vocabulary.
' Prebaoiy toth are somewhat responSible It is evident, y

whatever the cause, that pupils do not do well on ordering
tasxs. _ { ) ? g

Crdering cof twoldigit and three-digit- numbers may reflect
. inadequate developmental work on base and place value.
Cther difficulties are caused by words such as "just before",
"jusy efter”, and "between". Concrete objects or diasgrams
Tor tens and hundreds arranged "in order" should be related
. o the needed vocabulary'using a variety of words.

<, L. NUMERATION :
£ .

The most important topic in elementary school'mathematics is
‘numeration. Much of the daily use of mathematics involwés -
urnderstanding ¢ umbers exoressed in olace value notat*on.

aigorithms fcr whole nunners na*e numeratiou as a pre-ﬁ -
';_eejsiiiil 3 o B .
. S o ' . ' :
in view f the importance ‘of numeration, per‘ormance on the '
: - test items .“learly is not acceotable¥ Teaching suggestions '

were given on. pages V—lv Cther courses of actfon such .
[ ] . *

Y .

as sre--olewing should bé considered: .

- "

v, 'a. Allot more time in the curri&ulum ‘at each level
R to Yeaching numeration. .

-~

~

“ b. Meke greater use -of physical oljects in making
L ' tens and hundreds. . .
s :
. t c. Teach studen®s to draw diagrams for tens, hundreds, *
and thousands. . s '

2,
N\

Place greater attention on relating obJecéﬁ or
diagrams to the woxrd names and symbols such as
& "eighty-one" and "81". /

[ - BRI ¥+

r . L]
FullToxt Provided -
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#® e, BeginTconcrete objects and diaegrams for "tenths"
and "nundredths earlier, perhaps ages 8 or 9,
for subseguent use with mcney and the metric system.
P f. ‘Teach-the word names; e.g. 3 tens 7 ones as well
as expanded notation 3C + 7. -
) *
-~ In view of the importance of numeration, the wrluers feel
‘ L 4
that the topic was not adequetely tested. Major 1ceas
were not assessed. Consideration should be given also to
revision of the objectives themselves to place more stress
» 3 ) o “ tor
on drawing and using diagrams for numeration ideas. . i

2 b . SUBTRACTION OF WHOLE NUMBERS
. .
The performance on subtrection items suggests the need for a
better analysis of the algorithm, more attention to the corn-
cept of subtrgpzion, and more stress- of the application of

subtraction to "How many more?! situestions. It seems cleer
10 the writers that subtraction without renaming should be
mastered by most pupiis before proceeding to subtryction .-
'‘with reneming. Of major importance is & more careful
enélysis of 2ll the steps in the subtracticn algorithm.

- !See Dngos IS end 1S for suggestions.) _—

6. DIVISICN OF WHOLE NUMBERS

Suggestions are given on pages 23-2L for improving
division.  The beginning algorithm with 1-digit divisibn
should be mastered’ before moving on to more.%omoliceued

. prqblems. Furthermore, care is needed in analyzing and
teaching each of the mein steps in division.

The wrfiers raise a serious questioa-about stressing repeated

i subtraction 4in doing division. The writer think that

\
\ .
s

ERIC . S | '
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- .

-

grezter emphaslis on re_ating multiplication and division
e

while not tested as directly as possible, it seems clear
s jor inadequacy in quantitative thinking
ractions., Many rupils are operating on the symbols

ratner ihan thinking azbout a quantity or an amount of . .
. e - 2 1 . :
- scmething. Errors such as =+ 35 = % show such symbolic

-~

P
~
without the gquantitative ideas.

=
O
51
w
>

ne majcor recommendation of the writers is that substan-
tially more time, emphasis and experience be provided for
tne quentitative ideas related to fractions. By’quanti-

tative ideas is meant ideas of how much, what part of,

etc., always stressing that the answer be given in relation to »
the unit chosen.' This would mean more time in,using objects

such as sheets of paper as units, more time in making and
interpreting diagrams, and firmly relating fraction ideas to

. fraction symbols prior to aléorithmic work. ILittle improvement _

can be expected on the algorithms until the initial idea >
of fractions is understood well by pupils.

8. COMPUTATION WITH FRACTIONS

Test 1tems on computation with fractions did not reflect

conteni usually found in the curriculum such as addition

and subtraction with unlike .fractions, multiplication .
with fractions (test used only unit fractions) or division

with fractions. The content on operations in the test is minimal,
indeed. Yet performance was low. ~Improvement can probably

- 53
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only be mede by first improving.the initiel wocrk with the
meening of fractions. Then there must be very cdrefﬁl
development of the eslgorithms, making sure they are related*

meanirgfully and firmly to the initial ideass,. o

Improvemeﬁt in gompufation will not come simply by providing
more practice. Time would be better spent thinking about
gpd working on improving the development.of the glgorithm in
a meaningful way. Extensive use of concrete objetts and
diagrams tc stress gquantitative th;nk%ng Seem essential.-

. MEANING COF ZECIMALS

‘The meaning pf decimals was not'ésseqsed adequately because
cf the distrectors for the items and the test questions
themselves. Poor pérformance on”cqmputation items such

as .3 + .24 suggests strongly that the meening of decimals
is not even close to minimel expectations.

‘The meaning of decimals should be developed from numeration
ideas — mov*né to the right of the ones place — and from
frabtlons wi(h denominators of.1l0 or 100 or lOOO The use
of concrete materiels such as & 100 square cean help build
"the quantitetive notions needed for decimals.

.

The méaping, symb91§, and word names for decimels probably
should be introduced earlier. With the chahge "to the metric
system decimals will be needed earlier. It is feasible

to introduce "fenths" at age 8 or 9 with "hundredths"
presented efter mestery of "tenths". ,
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omputagion with decimals must be firmly rooted in the under-

. ’ s .
meaning. Done properly;~the operations

neir
. tan reinfeorce place value 12€3s for wkole numbers.
. : er

stendirg of place value for whole numbers

ard of the zlgorithm for whcle numbers can Yaelp in learning :
cperztions with decimels. -
T shculd te ncted tnat multiplication and division with
decimals — ususlly taugnt bvefore grade 7 — were no:
R tested - '
I 4 “ \
. . a
11, | MEASTUREMENT

r -

\ . L ]
Next to number itself, measurement is probably the most

o

f elementary school mathédmatics. Test results

o o

X
useful part

dicate that this vitel topic is a victim of poor instruction
and that not enough time is devoted to‘it..

’ ‘ - ﬂ."

In lipnear, area, and vclume measurement the fundamentzl
and pervasive idea of unit is not learned well. Initial
work using non-standard units such as "toothpicks", "straws",

"cards", or "blocks" should help build the idez of unit.’
A Y ‘.

L}

From an understanding of repeating "length units" such as
"toothpicks” or "straws', a number line or ruler scale
can be developed (see suggestions on pages 9 and 35). This

3
L]

understanding can help improve poor performance with both
. rulers and number lines;' Deeper .understanding of 'the way
. scales and number lines are made seems essential to any
major improvement in measurement skills. . :

Explricit attention is needed on reading scales of various
kinds — rulers, weighing sceles, thermometers — with

o G ;

\

; 'EMC\' : L

Aruitoxt provided by Eic: ' . .




specizl instructicn or what the varidus marxs on scales
represert. Instruction cn sceles and their markings should
te accompenZed-by extensive experiencze hcrd_ldg end using

g variety of measuriné instrumerts.

or periormence on geometry items reflects

)
I
U]
O
®
.1
[+
=
=

'o
O

the lactrn of ztiention the idees receive in the curriculum
{ °  erd iredequate focus on the 'relaetively minimum vocabtulery .
' .

needed. ,

wGecmelric ldeas and vocabulery are needed in everyday
affairs. Cften they are easier than <nose relsted o

rnumber and comput aukon. And meny times geometry cen

help develop rugber idees. The writers are of the str
opirion thet <“ime must be‘provi&ed for geo ryrat eac

level of school.

SGraphicel work showed low performencef/but cculd be improved

substentiglly just by teaching the oxyder of numbers in a

- »
peir for locating e given point. Gre hing is so useful in
cther subject areass, especially scienck end sociel studies,

t“at its inclusion in bhe curriculum should be” essured.

Ihere are usually meny reesons for poor performance on the.
SRS

L {

methemetics tests — instructional meterials, home back-

L 4

.

ground, motivetion, etc. Teachers, together with edministrators
and othe; curriculum leeders, need to discuss what needs ’
emphasis inpa locel séh901u There should.fe e commitment
to esteblish priorities for the methematics ‘progrem. This

requires thet the local staf; have time to sit together to

analyze and inberpret their local results.

N\
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Irdividuel teacrers will went to essess the emphesis given
r

telrn tcopics et the level he or she\teeches. Diegnosis of

wn
ot
L]
[{Y]
3
1

ngins end weasnesses of ris cr her pupils should become .

rning ernd curriculum building.

e
- - 2 oo o - = - .3 3
-ne tctel stalf of an elementary schcol may wish to meet and
o

e - , -

gommunlicate wWnzT -ealn .evel contritutes TC the development
; =

& 2 L Sl hd

Of Certain sxi_ls arnd concepts. -

. . S:tme <f the cbserved weaxnesses In derformance ere the
21t ¢l lradeguete Instructicnel meteriels. Cften these
ough s?afa to e topic; nor do
tney precvide encugh developmentel work. Next to be
s guse for weekness is the extent :
grems ere used to develop end to
inking. There éppeers to be too .

$cn the purely symbolic pert of the topic when

. ne «ind end emount cf ettention given to lenguage development
in the methemetics progrem needs exemining. We heve alreedy
rentioned the need for teeching the methemetics vocebulery.
“nlixe é;me gither subjects, students do not heve meny
opgcrtunitiQ§'to learn the required vocabulary in other
situstiors. ’ - ‘ . .

. } . . .
whatever the seperete or combined reesons for poor test
performence, the most-criticel inedequacy under the control

. of the school.is in ¢he initiel developmentel work for the

Tejor idees. Overell improvement will dbe most obvious when
~njciesl work 1s done in & better wey. A sound beginning

“seems to the writers to be the most velueble assist any

pupil cen heve. It is the thing most likely to improve

. the etteinment of wvelueble leerning objectives. N :

v a

'
Y

) "
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